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SEAMLESS USER INTERACTIONS FOR PORTABLE STORAGE DEVICES 
Field Of The Invention: 

[0001] The present invention relates to portable storage devices and, more specifically, to 
portable storage devices having an actuator for enabling a user to initiate removal of the storage 
device from a host device and an indicator to inform the user when it is safe to remove the storage 
device from the host device. 

Background Of The Invention: 

[0002] Personal computers have become everyday necessities for people conducting business and 
managing their lives, whether at the office, at home, or on the road. Many people now use more that 
one computer to conduct their everyday business, and individuals often do similar work on multiple 
computers (e.g., home, office, portable), some of which may even be publicly-accessible computers 
that any particular user accesses only once or infrequently (e.g., at airports, hotels, schools, libraries, 
and the like). People now often prepare material for a presentation on one or more computers and 
then store it on another computer for presentation to others at a different location. 

[0003] Traditionally, users will save, backup, or copy computer files or data onto a storage 
device such as a diskette or CD-ROM. Certain computer program applications may be stored in a 
portable storage device and executed on a host device, and the program may or may not be copied 
and temporarily stored within the host device. More recently, portable storage devices such as 
pocket-sized USB (universal-serial-bus) flash memory devices (USB drives) have become 
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increasingly popular for transferring (e.g., copying, moving, executing) files from one computer to 
another. When properly configured, such a portable storage device is functionally treated as an 
additional drive by the operating system of the host computer or host device to which the portable 
device is connected. The host computer then presents the portable device as an additional available 
storage location to the user for moving and/or copying files between drives. Such portable storage 
devices offer certain advantages over more dated portable storage media, such as magnetic or optical 
disks. They are generally small, typically approximately 1 inch by 3 inches by l A inch (2.5cm x 
7.5cm x 1 .25cm). They further provide increased speed and capacity as compared to older multi- 
track magnetic media such as diskettes or magnetic tapes, and are more resistant to physical breakage 
than optical devices such as CD-ROMs. 

[0004] Portable external drives such as an external CD-ROM drive commonly used to 
supplement an ultra-compact laptop computer, are known but differ from portable storage devices in 
a fundamental way. Portable drives do not themselves include an intrinsic memory but rather read 
memory media such as an optical disk that is separately input by the user. The bulkiness of such 
portable drives and the need to carry additional storage media (especially when only one or two is 
typically needed when traveling) has limited consumer adoption of portable drives. In contrast, 
portable storage devices have an intrinsic memory and typically an intrinsic connector, so the 
bulkiness is reduced as well as the need for adaptor cords and additional media. 

[0005] One drawback with the current methods of removing a portable storage device from a 
host device is that the user must manually intervene in a multi-step process before a portable device 
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can be removed, generally requiring the user to interact with both the hardware and the operating 
system (OS) platform of the host device. For example, to remove a portable storage device from a 
host computer, the user first identifies the portable device to the host, requests permission to remove 
it (or commands the OS to remove it), and then awaits permission from the host device. Generally, 
multiple steps are required to even identify the portable device to the host computer. 

[0006] The multi-step hardware/software task flow between host computer and portable storage 
device is additionally complicated by the in-the-background nature of how devices are typically 
integrated in the operating system. For example, before removing a portable storage device from a 
computer, a user of a Windows® based system must first locate and recognize the storage device in 
the OS via an abstract and small icon in the status tray or control panel on the computer screen, 
among other small icons representing other drives or programs. Then, the user typically follows 
several software dialogs before physically removing the portable storage device from the host 
computer. On occasion, a user might remove the portable storage device without OS permission, 
which can cause problems for the operating system. 

[0007] For example, removing a portable storage device while the host is using a file on the 
portable device could cause lost data (e.g., a change was not saved) or a 'hanging 5 application, an 
operation moving a file may be interrupted leading to failure of the file moving and potential loss of 
data from the incompletely moved file, and an operating system of the host may not properly recover 
from a low power or 'sleep' state, requiring rebooting of the host computer. Where a portable device 
is repeatedly removed prior to the host device granting permission, power damage may occur to the 
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portable device, its connector, and/or the connector receptacle on the host device, possibly requiring 
replacement of the damaged component. 

[0008] An additional problem with portable storage devices that interface with a host computer 
via a USB or similar port is that current USB ports do not provide a physical retaining means or 
locking mechanism to prevent removal of the portable device before all software related transactions 
between the portable storage device and the host computer are complete. Older storage devices such 
as magnetic disks or tapes and CDs include retention means to physically prevent the user from 
removing the devices, enabling the OS to complete any file transfer and device/drive shutdown 
procedure prior to the user being allowed to remove the portable storage media or device. Whether 
inadvertently as where the user is unaware of computer on-screen warnings, or on purpose as where 
the user is unwilling to wait for permission from the host computer, the user may remove a portable 
device coupled to the host via a USB or similar non-locking connector prior to the host computer 
completing its normal shutdown tasks (e.g., transferring files, associated exchange of computer 
program instructions between the host computer and the portable device). The present invention is 
directed to streamlining the above multi-step process. 

Summary Of The Invention: 

[0009] The present invention overcomes the limitations of current portable storage devices by 
eliminating the need for user interaction with both the hardware and the OS of a host device when 
removing the storage device from a host device. Furthermore, there is a positive indication on the 
portable device when it is safe or permissible to remove the portable storage device. As used herein, 
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a portable storage device has a storage medium intrinsic to the device, as opposed to a commonly 
known external drive that reads a storage medium that itself is not an inherent part of the external 
drive. An intrinsic storage medium is therefore not removable from the portable device to which it is 
intrinsic, except perhaps under abnormal circumstances such as destructive removal, disassembly 
and repair, etc. 

[000 1 0] In one embodiment of the present invention is a computer program embodied on a storage 
medium for obtaining permission to remove a portable storage device from a host device. The 
storage medium may be disposed in either the host or portable device. The computer program 
includes computer program instructions that are initiated in response to a manual input at an actuator 
of a portable storage device that is coupled to a host device. Upon being so initiated, the computer 
program instructions cause the host device to remove from its list of currently available storage 
locations a computer readable storage medium that is intrinsic to the portable storage device. 
Preferably, the computer program instructions includes an interrupt command directing the host 
device to remove the portable device, which the host sees as an additional drive, from a list of 
available drives maintained by the host device. The interrupt command may originate from the 
portable device, or may originate from the host device itself but activated in response to the manual 
input at the portable device. 

[00011] In accordance with the teachings of the present invention, a portable storage device 
includes a body, a connector, an intrinsic computer readable storage medium within the body (such 
as a flash memory), a manual actuator, and an indicator. The connector is for coupling to a host 
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device. Actuation of the manual actuator initiates a removal sequence for enabling removal of the 
portable storage device from the host device, enabling referring to software enabled rather than 
physically enabled. Upon completion of the removal sequence, the indicator indicates to a user that 
the portable storage device may be safely removed from the host device, safely meaning with no 
adverse or expected adverse effects to any of the host computer (hardware or software) or the 
portable device, and no lost or corrupted data. That is, following actuation of the actuator, the 
indicator indicates that the host device (e.g., its operating system) permits removal of the portable 
storage device. The indicator preferably indicates three or four states uniquely by different 
illuminations. 

[0001 2] Another aspect of the present invention includes a system for transferring a file, the file 
being embodied on a computer storage medium such as an electronic, magnetic or optical storage 
means. The system includes a host device and a portable storage device between which the stored 
file is transferred (the term transferring a file includes moving a file, copying a file, and executing a 
file that is stored on the portable device through the use of the host device, such as via the host 
device OS and user interface). In such a system, the host device has a host storage medium, a host 
operating system of computer instructions, and a receptacle for receiving a connector. Further in the 
system, the portable storage device includes a body, a connector for mating with the host device 
receptacle, an intrinsic computer readable storage medium within the body, a manual actuator and an 
indicator. Both the host storage medium and the intrinsic computer readable storage medium of the 
portable storage device may be electronic, optical, magnetic, or any other means for storing digital 
data such as computer files and the like, and the two storage media need not be of the same type. 
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The indicator indicates, after actuation of the actuator, that the portable storage device may be 
removed from the host computer without causing loss or corruption of data. Preferably, the indicator 
further indicates additional states of the portable storage device and its exchange of computer 
instructions with the host. Preferably, the entire sequence resulting in the operating system (OS) of 
the host device removing the portable storage device (and the portable storage media) from its list of 
available storage media that the OS maintains, is initiated by the single user action of actuating the 
actuator. Once the indicator indicates a ready-to-be-removed state following actuation of the manual 
actuator (such as by changing from a powered state to a de-powered state when an operating system 
of the host computer completes removing the portable storage device from a list of storage media 
available to its operating system), it is safe to remove the portable device from the host device. 

[00013] These and other aspects of the claimed invention will become more clearly apparent when 
the following detailed description is read in conjunction with the accompanying drawings. 

Brief Description of the Drawings: 

[0001 4] Figure 1 is a perspective view of a portable storage device comprising an embodiment of 
the present invention prior to initiation of the removal sequence. 

[000 1 5] Figure 2 is a perspective view of a portable storage device immediately after initiation of 
the removal process. 

[00016] Figure 3 is a perspective view of a portable storage device in combination with a host 
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computer. 



[0001 7] Figure 4 A is a cutaway view of a portable storage device according to a first embodiment. 

[00018] Figure 4B is a cutaway view of a portable storage device according to a second 
embodiment. 

Detailed Description Of The Invention: 

[00019] Referring now to the figures and to Figure 1 in particular, there is shown a portable 
storage device 1 0 including a body 1 2 and a connector 1 4 for coupling the storage device 1 0 to a host 
device. The portable storage device is preferably a pocket-sized USB (universal-serial-bus) flash 
memory device. The body 12 of the portable storage device 10 is generally rectangular or elliptical 
in shape, but can be of any configuration that is generally simple to grasp and hold in a human hand. 
The connector 14 is preferably a rectangular USB connector intrinsic to the portable device and 
rigidly extending from the body 12, but it may be any conventional or proprietary connector for 
coupling the storage device 10 to a host device having a compatible receptacle. The host device is 
preferably a computer, but may be any device capable of transferring files including data files with 
an external storage device. 

[00020] The portable storage device also includes an actuator or button 16 and an indicator 18. 
The function of the actuator 1 6 is described below. The indicator 1 8 is preferably an LED, but can 
be any visual, tactile or aural device that is capable of alerting a user of the status of the portable 
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storage device 10. The indicator 18 can be used to inform the user of the current status of the 
portable storage device 10, such as the device is in use, is transferring files, or is in a safe mode for 
removal of the device. This is accomplished by providing an indicator 18 that exhibits different 
indications that may be sensed by a user to inform the user at least whether or not the portable device 
may be safely removed from the host device. As used herein, safely removed includes the instances 
wherein removal will not damage hardware or software in either the host computer or the portable 
device 10, or cause lost or corrupted data. Depending upon the particular operating system of the 
host device, safely removed is evidenced by the operating system granting permission to remove the 
portable device. The indicator 1 8 preferably uses a visual indication such as a change in illumination 
(e.g., changing color, changing from steady to blinking, changing from illuminated to not 
illuminated), a tactile indication (e.g., a pop-out or retracting button, a vibration), an aural indication 
(e.g., a specific sound), or any indication on or emanating directly from the portable device 10 that is 
able to be sensed by a user. One preferable color indicator scheme is the IBM® standard for 
hardware user touch-point colors: a blue color indicates a device 10 is not dynamically removable, 
and a terra cotta color indicates that it is safe to dynamically remove or unplug the device 10. 
Dynamically refers to the host device being powered and running, and the IBM® touch-points are not 
merely LEDs but a changeable color display integrated into a button or other actuator. 

[00021] A tactile indication of the status of the portable storage device 10 can be achieved by 
providing an indicator 18 that pops out when it is safe to remove the storage device 10 which the 
user can feel if a finger is kept on the indicator 1 8 until it is safe to remove the storage device. The 
tactile indicator may be the actuator 16 itself or a separate tactile device, such as a "pop-up" button. 
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Preferably, such a pop-up button would further include visual indications such as colored striations 
along the side of the pop-up button where a certain colored layer is exposed above the body 12 only 
when the button is popped up. 

[00022] In an alternative embodiment of the portable storage device 10, the actuator 16 can be 
illuminated to also serve the function of the indicator 18. A portable device including such an 
illuminating actuator comprises both an actuator and indicator, though the separate functions are 
performed by the same component. Alternatively, multiple indicators may be employed such as 
light emitting diodes (LEDs) of various colors, preferably labeled, so that a user can readily ascertain 
whether the portable device 10 may be safely removed. The indicator 1 8 uniquely identifies to the 
user at least two and preferably four different states as detailed below, though more or less may be 
desirable in particular embodiments. 

[00023] The portable storage device 1 0 preferably communicates with the OS platform of the host 
device via an API (application programming interface) of the particular OS. The storage device 10 
preferably can be implemented for OS platforms such as Windows®, Linux, or other OS's in the art 
by using the relevant APIs. 

[00024] When the portable storage device may be safely removed from the host device after the 
user actuates the actuator 16, the indicator 18 indicates a first state. Preferably, an illuminating 
indicator 18 informs of the first state by an extinguished LED indicator 18. When the portable 
storage device 10 is connected to a host device and the actuator 16 has not been depressed, the 
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indicator 1 8 indicates a second state. Preferably, an illuminating indicator 1 8 informs of the second 
state by an illuminated light as depicted in Figure 2. 

[00025] In a preferred embodiment, the indicator 18 of the portable storage device 10 provides 
unique indications for each of four distinct states: a normal inactive state, a normal active state, an 
error state, and a ready-for-removal state. The normal inactive state exists when the portable device 
10 is electronically coupled to the host device 22 (and preferably powered from it) and no transfer of 
files (e.g., moving, copying, or remote execution of computer instructions) or exchange of computer 
instructions is ongoing between them, and may be indicated to a user by a steadily illuminated LED. 
An exchange of computer files or instructions is ongoing if a series of related instructions intended to 
be exchanged by the internal logic of the host 22 or portable 10 device remains incomplete, 
regardless of momentary pauses between exchanges of individual instructions. Where various 
'clean-up' instructions remain incomplete after the intended file is copied/mo ved/executed, the 
transfer is not yet complete so long as those 'clean-up' instructions are automatically executed by the 
host device in conjunction with the intended copying/moving/executing. Examples of a clean-up 
instructions include deletion of a desktop shortcut following moving a file from a host device 
desktop to the portable device, re-ordering a listing of files remaining in the storage medium (drive) 
losing the moved file, re-addressing a residual copy of a moved file to a recycle bin, and the like. 
Any of these may occur following moving the intended file to a new location in another device. 

[00026] The normal active state exists when the portable device 1 0 is electronically coupled to the 
host device and transfer of files or exchange of computer instructions is ongoing between them. 
SJ0920030073US1 

11 



Preferably, a blinking LED indicates the normal active state. In one embodiment, a substate of the 
normal active state may be indicated where a file is in a locked state in the portable storage device 10 
but remains open in the host device. For example, a multi-tasking user of the host device may open a 
document file located in the portable device (which causes a temporary copy of the document file to 
be made in the host device), minimize it on the host desktop, and continue working on a second file 
such as a graphical presentation. After a time, the user may close the second (graphical presentation) 
file and forget that the document file remains open. The document file in the portable device 10 
remains locked but the corresponding document on the host desktop, which is possibly changed but 
not yet formally saved, remains open. A file-in-use substate of the normal active state may be 
indicated where a file, present in both devices, remains open in at least one of the devices without 
being acted upon by the user for a specified minimum time (e.g., for the minimum time, the file 
remains minimized, is not changed or scrolled, etc.). While no active transfer is occurring between 
the devices, a file remains open, and an indication of the file-in-use state may aid in preventing a user 
from misinterpreting other indications of the indicator 1 8. Using two indicators, the file-in-use state 
may be indicated simultaneously with and only in conjunction with the normal-active state. 

[00027] The error state exists when the portable device 10 is electronically coupled to the host 
device and some malfunction has occurred, such as a failure to completely transfer a file, an inability 
to locate a complete requested file, a lack of sufficient available storage capacity within one of the 
host computer 22 or portable device 1 0 (depending upon direction of file transfer), and the like. The 
error state is preferably announced by the indicator 1 8 blinking at a different rate than the blink rate 
for the normal active state. Alternatively, a different color LED (which may be the same as or 
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separate from another color-indicating LED), or other indication unique from the remaining three 
states may be used. 

[00028] The ready-to-be-removed state exists after user actuation of the actuator 16 when an 
exchange of computer instructions between the portable 10 and host 22 devices has been completed. 
Depression of the actuator 16 initiates such an exchange, described below. This state is 
distinguished from the normal inactive state (noted above) by the user's employment of the actuator 
16 prior to the indication. Preferably, the indication for the ready-to-be-removed state differs from 
that of the normal inactive state without regard to chronological proximity to depressing of the 
actuator 16. The ready-to-be-removed state is preferably indicated by an LED that is not illuminated 
after actuation of the button 16, or alternatively by any change in the indicator 18 following 
depression of the actuator 16. Extinguishing an illuminated light to indicate a ready-to-be-removed 
state is preferable, as many OSs currently indicate permission to remove a storage medium (e.g., a 
CR-ROM or a floppy diskette) by powering off the storage medium itself or its drive. However, 
software changes to existing OSs (which may or may not be made applicable only to the inventive 
portable storage device discussed herein), or a power source independent of the host computer, 
would enable a positive indication (versus the removal of a positive indication) to a user that it is 
safe to remove the portable storage device 10 form the host. 

[00029] In addition to the use of an indicator 18 on the storage device 10, a visual operating 
system confirmation message or box can appear on the screen of the host device 22. Many UNIX- 
based operating systems do not have a graphical user interface and would therefore, not be capable of 
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showing a confirmation message. In those instances, an indication provided by the portable storage 
device 1 0, whether a visual, aural or tactile indication, would be necessary to inform a user that it is 
safe to remove the portable storage device 10. 

[00030] The invention may further include a physical retention mechanism within the connector 
1 2 that prevents removal of the portable storage device 1 0 before it is safe to do so. Such a physical 
retention mechanism can be used in conjunction with the indicator 1 8 as a failsafe system to prevent 
potential damage to software or data within either the host computer or portable device, in the event 
a user does not heed the indicator 1 8. 

[00031] The above relate in general to physical aspects of the inventive portable storage device 
10. Aspects of the invention that relate to the portable storage device 10 interacting with the host 
device 22 as an overall system 20 are now described with reference to Figure 3. The host device 22 
may be a personal computer, a digital camera, a digital musical device such as an MP3 player, a 
server, a mobile phone, a personal digital assistant, or any other entity having digitally stored 
information, a power source, and an adapter for interfacing with the connector 12 of the portable 
device 10. When a user depresses the actuator 16, the portable storage device 10 sends a computer 
instruction, preferably an interrupt message, to the host computer 22. The host computer 22, which 
includes a processor 22A, a memory 22B, and a display 24, receives the interrupt message or other 
instruction, and begins its own shutdown sequence for the portable device 10. 

[00032] Recognizing that the host computer OS logically 'sees' the portable storage device 1 0 as a 
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drive similar to its own internal storage media, it begins removing the portable device 10 from its file 
system. The particular details of this removal depend upon the particular OS, but generally include 
the OS ensuring no files of the portable device 10 are open, closing any files that are open, and 
preferably completing or alternatively aborting a file transfer that may be in progress between the 
host and portable devices. Preferably, any exchange of files directed by the user (via an on-screen 
command or a pre-programmed instruction) to be transferred between the portable 10 and host 22 
devices is completed prior to the portable device 10 being removed form the file system of the host 
device 22. Completed exchange of computer instructions does not necessarily mean all files are 
transferred as requested, though that is a preferred embodiment. Specifically, certain alternative 
embodiments may include actuation of the button 1 6 to cause uncompleted transfers to abort, and to 
exchange further computer instructions whereby the OS removes the portable device 10 from its file 
system. Other actions directed by the OS may also be performed to remove the portable device from 
the host computer's file system. For many OSs, removing the portable device from the host's file 
system includes removing the portable device from a listing of available drives or storage locations 
to which the host computer may read files from or write files to. While such a listing 24 A of 
available drives is shown on the display 24 of Figure 3, the listing referred to in the claims is that 
maintained in the OS or host computer, whether or not displayed to a user on a computer screen 24. 

[00033] The OS then disables the portable device 10, which includes disconnecting power to it. 
Except for non-preferred embodiments in which the portable device 10 includes an independent 
power source, this loss of power causes a lighted indicator 1 8 to extinguish (or other indicator 1 8 to 
return to a non-powered state, such as causing a pop-up button to enter a de-powered state, which 
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may be extended or depressed). This serves as an indication on the portable storage device 1 0 to the 
user that the device 10 may be safely removed from the host computer. Preferably, the user is 
redundantly informed, via a display on a screen 24 of the host computer 22, that the portable device 
10 may be removed (such a message being redundant to the indicator 1 8). 

[00034] Preferably, computer instructions generated from within the portable storage device 1 0 
initiates the redundant message displayed on the computer screen 24. Immediately prior to losing 
power from the host computer, the portable storage device 10 may send an instruction to the host 
computer to display the redundant message, which is arranged and displayed by a computer program 
already resident on the host computer. Alternatively, computer instructions such as a program may 
be downloaded onto the host computer that initiates generation of the redundant message on the 
computer screen based on the actions of the OS itself in disconnecting the portable device 10. 
Preferably, such instructions are downloaded directly from the portable device 10 itself, but may 
alternatively be downloaded from other sources such as a website or a computer 
assembler/programmer when the inventive portable device 10 becomes more ubiquitous. 

[00035] Both the host 22 and portable 10 devices include storage media for storing files, data, 
computer instructions, and the like. Such storage media may be of a magnetic, optical, or electronic 
type, or combinations thereof. The storage media of the portable storage device 10 is intrinsic, that 
is, not normally removable from the portable device 10 as an optical disk is normally removable 
from a CD-R/W drive. Preferably, the storage media within the body 1 2 of the portable device 1 0 is 
an electronic flash media. The connector 12 is preferably a USB type connector that extends rigidly 
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from the body, but may alternatively be other types in order to interface with host devices such as 
mobile phones, PDAs, MP3 digital music players, and digital cameras that may not themselves 
include a USB port. Such alternative connectors vary widely and are often unique to particular host 
device manufacturers to enable those host devices to be connected to a personal computer or testing 
apparatus for downloading of data stored thereon. Such data may be preferably downloaded by a 
retail user of the host devices onto a portable storage device of the present invention for transferring 
the downloaded files en masse to a newer generation host device without having to manually re-enter 
each file. An adapter may also be provided to mate a USB connector 12 of the inventive portable 
storage device 10 to one of the non-USB receptacles in the above alternative host devices. 

[00036] Figure 4 A is a cutaway view of the portable storage device 1 0 having an intrinsic memory 
26 and a light control unit 28 coupled to the indicator 18. Depressing the actuator 1 6 closes a switch 
32 so that a circuit from the host device and passing through the connector 14 is closed. 
Alternatively, depressing the actuator 1 6 may cause the switch 32 that is normally closed to open the 
circuit. Regardless, the change in the circuit causes the host device to initiate its procedure to shut 
down the portable storage device 10 from its list of available storage devices, as described above. 
Once removed, power is disconnected from the portable storage device 10 and the lighted indicator 
18 is extinguished. Where the indicator announces more than on and off states (e.g., flashing or 
multi-color, as above), the indicator 18 may be controlled by a light controller 28 to effect such 
varied states, though said light controller 28 is preferably a circuit rather than a logical processing 
unit. 
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[00037] Figure 4B is a cutaway view of a more complex embodiment of the present invention, 
wherein the intrinsic memory 26 is coupled to the connector 14 via a micro controller MCU 30. 
Actuation of the actuator 16 closes (or opens) the switch 32, and the circuit in which the switch 32 
lies is within the MCU 30 rather than in the host device. The MCU 30 then directly sends an 
interrupt message to the host through the connector 14. The interrupt message itself may be stored 
within a separate portion 26A of the memory 26 that may be a segregated from the memory available 
for file transfer (or a separate type of memory, such as EEPROM or EAPROM), or may be within the 
host device and activated by a separate computer instruction stored in the memory 26 of the portable 
device 10 and sent by the MCU 30. In the former instance, preferably the portable storage device 10 
stores in its memory 26 a plurality of interrupt messages, each specific to a particular OS, and sends 
the appropriate interrupt message when the actuator 16 is depressed. Where the portable storage 
device 1 0 of Figure 4 A has no processing capability of its own and is under the command of the host 
device, the embodiment of Figure 4B includes its own processor and sends as well as receives 
instructions to the host device. 

[00038] While there has been described and illustrated a preferred embodiment of the present 
invention and several variations and modifications thereof, it will be apparent to those skilled in the 
art that further modifications and variations are possible without deviating from the broad teachings 
and spirit of the present invention which shall be limited solely by the scope of the claims appended 
hereto. 
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